analysed PBs related to climate change, ocean acidification, nitrogen and phosphorus loss, work. In this work, we have tried to unearth answers to the following: (1) How can we 1 1 9 1 3 7 social foundation) (for education, energy, food, gender equality, health, housing, income and 1 3 8 work, networks, peace and justice, political voice, social equity, water and sanitation). This 1 3 9 study is to be used as a study of cautionary warning that exposes the risks that might deter Nitrogen use: Rockström et al. (2009b) have measured this boundary in terms of 'amount of 1 7 6 N 2 removed from the atmosphere for human use (millions of tonnes y -1 )' (which was 35 1 7 7 million tonnes y -1 ). According to Steffen et al. (2015) , the planetary boundary of global nitrogen application rate of maize production (kg N ha -1 ). We have divided 62 Tg N y -1 with 1 8 1 world population to get per capita global scale boundary of 8.4kg N year -1 per capita (2015). of 11 million tonnes y -1 ). But, according to Steffen et al. (2015) , the planetary boundary of 1 8 5 global phosphorus flow is 6.2 Tg N y -1 mined and applied to erodible (agricultural) soils. Ecological footprint (EF): This is used to measure how much biologically productive land 1 9 1 and sea area a population requires to produce the biotic resources it consumes as well as 1 9 2 absorb the CO 2 emissions it generates, using prevailing technology and resource management 1 9 3 practices (Borucke et al., 2013) . This is an aggregation of six components (cropland, forest 1 9 4 land, fishing grounds, grazing land, built-up land, and carbon land), and can be compared to framework. According to Global Footprint Network, 12 billion ha biologically productive 1 9 8 land and sea area is available in the world. We have divided 12 billion ha with world 1 9 9 population to get per capita global scale boundary of 1.66gha year -1 (2013). imports and exports and is, therefore, a fully consumption-based measure. The global 2 0 5 material footprint has been estimated at 70 Gt y -1 (i.e. 10.5 ton per capita in 2008, by year -1 (2010).
1 1
These dimensions along with their respective indicators, boundary, current status, data source 2 1 2 and boundary crossing time (at BAU rate) are explained in Table 1 . We have followed framework consisting 12 dimensions of Raworth (2017a). outcomes across diverse population age groups. We have focused on these for three reasons. First, primary education is the very basic one should have, especially to be able to cope up 2 2 6 with a growing economy (India). Second, without receiving a comprehensive subject-or 2 2 7 skill-oriented knowledge during secondary school years, the young population might become 2 2 8
ill-equipped for tertiary education or the workforce, also can be engaged to activities with 2 2 9 negative effects on social well-being (as -radicalization by militants, unplanned teenage 2 3 0 pregnancy, juvenile crimes etc.). Third, education paradigm was not even sufficiently quality of (clean) cooking facilities. We have measured energy using two indicators, (1)
'access to electricity (% of populations)' and (2) 'access to clean fuels and technologies for energy was set at 90% or more for both indicators. Food: The target of SDG 2 is ending hunger, achieving food security and improved nutrition 2 5 0 for all. We have measured social development related to food using two indicators, (1) women and men during moderate physical activity). However, this calorific requirement V., 2000). We have used 2700 kcal or more per capita day y -1 as the desired threshold. women. It would be ideal to assess the extent of gender inequality to understand women and 2 6 2 men's roles and status in political and economic life. We have measured this using one genders. Thus, achieving 50% seats in parliament has been taken as the desired threshold. Health: Ensuring healthy lives and promoting well-being for all at all ages is the focus of 2 6 8 SDG 3. We have used two indicators to assess shortfalls in access to health care in India: (1)
'life expectancy at birth, total (years)' and (2) 'mortality rate, <5 years (per 1,000 live births)' 2 7 0 from the World Bank's WDI, both selected for being recognized proxies for wider health indicator, under-five year mortality rate is the probability per 1,000 that a newborn baby will 2 7 6 die before reaching age five, based on age-specific mortality rates of the specified year. According to WHO (2015) , the international target for all countries to reduce under-five 1000 live births has been set as the desired threshold here. Bank). The first indicator is defined as the poverty threshold at $1.90 a day using 2011 2 9 5 international prices. Although the goal is having 100% of the population living above the 2 9 6 $1.90 a day line, we have used a threshold value of 95% in our analysis. The second indicator 2 9 7
is youth unemployment which measures the proportion of young people (aged 15-24 years) 2 9 8
who are seeking but unable to find work (International Labour Organization, ILO estimation). The unemployment rate means the share of the labour force that is without work but available 3 0 0 for and seeking employment. We have used 94% or more people are employed, i.e. 6% or 3 0 1 less unemployed people below this line is the desired threshold for this indicator. Network was measured using 'individuals using the internet (% of the population)' provided inclusive institutions at all levels. We have used two indicators to assess shortfalls in justice sector is perceived to be, on a scale of 0 to 10 (up to 2011) and 0 to 100 (2012 onwards) (i.e. highly corrupt to very clean). We have set the desired threshold of 5 or less (up to 2011) and Bank's World Governance Indicators (WGI). This index is scored on a scale of 0 to 1 (i.e. vested interests, accountability of public officials, human rights, and freedom of association.
The threshold is set at 0.5 or less on this indicator.
2 9
Social Equity: SDG 10 focus on reducing inequality within and among the countries. The 3.4 (WIID 3.4). Evidence for high-income countries suggests that more equal societies have have access to an improved drinking water source, like -piped household water, public taps, 3 4 5
protected wells and springs, or collected rainwater etc. We have set the threshold for this 3 4 6
indicator as 90% or more people in India have access (i.e. 10 or fewer people do not have 3 4 7 access) to improved water source.
3 4 8
These dimensions along with their respective indicators, threshold, current status, data source 3 4 9
and threshold meeting time (at BAU rate) are explained in Table 2 . Green represents indicators that are going to meet or have already met threshold within UN 3 5 4 SGD target time (2030) . Indicators that are going meet a few years after that time are shown 3 5 5
in yellow and which are going to meet the desired threshold many years after 2030 are shown 3 5 6 in red.
5 7
To establish, causation between each of biophysical indicators on each of social development Supplementary Table) . As we have calculated all the biophysical indicators on per capita basis, it is possible to 3 6 3 project probable future scenario of total consumption. We collected future population We have calculated three projection series for each dimension of PBs, (1) with the lowest (ecological footprint) and 50.5% (material footprint) of exceeding their boundaries (Fig. 1 ). are -(1) children out of school of primary school age, (2) adult literacy rate, (3) secondary 3 9 2 school enrolment, (4) access to electricity, (5) access to clean fuels and technologies for 3 9 3 cooking, (6) average calorific intake of food and drink, (7) undernourishment, (8) proportion 3 9 4 of seats held by women in national parliaments, (9) life expectancy at birth, (10) mortality of the social foundation are education 1-3, energy 4-5, food 6-7, gender equality 8, health 9- In India, primary school age children out of school, undernourished population, mortality rate 4 1 0 in less than 5y age children (per 1000 live births), urban slum living population, poverty 4 1 1 headcount ratio, intentional homicides (per 1,00,000 people), voice and accountability index On the other hand, adult literacy rate, secondary school enrolment, access to electricity, Thus, it is clear that exceeding the environmental safe limits have serious consequences for present rate (which is also the highest per capita rate), GHG emission will increase 22% in Likewise, at a high rate (1986), it will even increase more (24.62%) in 2050. But, if India can 4 6 3 attain the lowest per capita water use rate (1990), even with the 2050 population level, the 4 6 4 increase will be lower (16.83%). In 2050, nitrogen use is going to increase by 23% (at BAU per capita consumption (2010), the material footprint is going to increase 25.79% in 2050. accompanied by their respective safe boundaries. Some work has also been done on 4 9 3 connecting governance with the planetary boundary along with its policy implications 4 9 4 (Bierman, 2012 , Galaz et al., 2012a , 2012b Reischl, 2012) . There has been a significant 4 9 5 2 4 amount of works on establishing and applying PB framework in regional scenario (Dearing et 4 9 6 al., 2014; Häyhä et al., 2016; Cole et al., 2017; McLaughlin, 2018) . Some important works 4 9 7 also have been done to establish the connection of PB framework to the food system and 4 9 8 nutrients (Kahiluoto et al., 2014 (Kahiluoto et al., , 2015 Campbell et al., 2017; Conijn et al., 2018) . Nash et al. (2017) have prepared a framework to apply this PB framework in the marine context. problem in this study is that it did not include correlated social dimensions (i.e. DE The primary aim of this study was to evaluate the applicability of SJS framework at the 5 1 5 national level in India. We have tried to maintain the original design and concept of the 5 1 6 framework as much as possible while deriving results that are meaningful in the Indian 5 1 7 national context.
1 8
If all Indians ought to lead a prosperous life within the safe limits of planetary boundaries, 5 1 9 then resource utilization processes must be fundamentally restructured to enable basic needs 5 2 0 at a lower level of resource consumption that does not significantly transgress planetary We have downscaled PB framework and applied SJS framework at a national scale, for India 5 2 7 for the first time, creating an analysis for inclusive sustainable development for India. This There are a few recommendations that we have come up during this work: (1) Sub-national 5 3 6 level database should be established and carefully updated by the government that are 5 3 7 publicly available. Because -globally defined boundaries can fall short for many SDG 5 3 8 dimensions, where national resource availability limits and local thresholds are more suitable. (2) Data coverage period should be as long as possible along with monthly or at least daily 5 4 0 data. Rather than a barrier, this should be utilized as a prospect for data-poor countries to 
